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Abstract 

Background: Improving maternal and reproductive health still remains a major challenge in most low-income 
countries especially in sub-Saharan Africa. The growing inequality in access to maternal health interventions is an 
issue of great concern. In Ghana, inadequate attention has been given to the inequality gap that exists amongst 
women when accessing antenatal care during pregnancy and skilled attendance at birth. This study therefore aimed 
at investigating the magnitude and trends in income-, education-, residence-, and parity-related inequalities in 
access to antenatal care and skilled attendance at birth. 

Methods: A database was constructed using data from the Ghana Demographic and Health Surveys (DHS) 1988, 
1993, 1998, 2003, and 2008. The surveys employed standard DHS questionnaires and techniques for data collection. 
We applied regression-based Total Attributable Fraction (TAF) as an index for measuring socioeconomic inequalities 
in antenatal care and skilled birth attendance utilization. 

Results: The rural-urban gap and education-related inequalities in the utilization of antenatal care and skilled birth 
attendants seem to be closing over time, while income- and parity-related inequalities in the use of antenatal care 
are on a sharp rise. Income inequality regarding the utilization of skilled birth attendance was rather low and stable 
from 1988 to 1998, increased sharply to a peak between 1998 and 2003, and then leveled-off after 2003. 

Conclusions: The increased income-related inequalities seen in the use of antenatal care and skilled birth attendance 
should be addressed through appropriate strategies. Intensifying community-based health education through media 
and door-to-door campaigns could further reduce the mentioned education- and parity-related inequalities. Women 
should be highly motivated and incentivized to attend school up to secondary level or higher. Education on the use of 
maternal health services should be integrated into basic schools so that women at the lowest level would be 
inoculated with the appropriate health messages. 



Background 

Improving maternal and reproductive health still re- 
mains a major challenge in most low-income countries, 
especially in sub-Saharan Africa [1-3]. More than a dec- 
ade ago the global community committed itself to 8 
Millennium Development Goals (MDGs). MDG 5 fo- 
cuses on improving maternal health and has two targets: 
5a, to reduce maternal mortality ratio by 75% between 
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1990 and 2015, and 5b, to achieve universal access to re- 
productive health. Following the millennium declaration, 
there have been some improvements in the uptake of 
maternal health interventions such as antenatal care 
(ANC), skilled birth attendance (SBA), and facility-based 
delivery [4,5] but hardly any in resource poor countries 
that bear the highest burden of maternal mortality [3]. 
Moreover, within these countries, the most vulnerable 
women have the worst maternal health outcomes [6,7]. 

SBA is one of the main proxy indicators globally 
adopted to monitor progress in MDG 5. Several studies 
have presented evidence of an association between SBA 
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utilization during childbirth and reduction in maternal 
mortality [8-11]. The definition of a SBA has evolved over 
the years. In 2004, the WHO, International Confederation 
of Midwives (ICM) and the International Federation of 
Gynecology and Obstetrics (FIGO) refined the definition 
of a SBA as "an accredited health professional - such as a 
midwife, doctor or nurse - who has been trained to profi- 
ciency in the skills needed to manage normal (uncom- 
plicated) pregnancies, childbirth and the immediate 
postnatal period, and in the identification, management 
and referral of complications in women and newborns" 
[12]. The above definition developed due to the realisa- 
tion that diverse groups of health care professionals 
with country-specific titles could provide the skills and 
competencies expected of a SBA [13-15]. 

The use of SBA during childbirth is almost universal in 
high income countries, but lags behind in most low- 
income settings in sub-Saharan Africa [16], despite it be- 
ing an indisputable benefit [17,18]. The unavailability of 
maternal health care services generally accounts for the 
low use of skilled care during childbirth [19]. However, 
even in settings where these services are available, women 
with low socio-economic status, minimal education, and 
with residence in rural areas fail to access them. Reasons 
for this include high direct and indirect costs of health- 
care, lack of transportation, long distances to health facil- 
ities, inadequate information about services provided, and 
negative past experiences with health care providers 
[19-21]. Socio-cultural vulnerabilities also play a role in 
inhibiting women's use of skilled care at birth. For ex- 
ample, some women place a high value on home birth and 
fear they will lose social status, confidentiality, and con- 
trol over the birth process with assisted delivery [21]. In 
some instances, the decision to deliver at a facility is not 
up to the woman but is made by husbands, mother-in- 
laws, community heads, soothsayers or traditional 
healers [22,23]. Many women prefer and seek to give 
birth under conditions where they feel safe, protected 
and secure [24-26]. 

ANC is one of the factors that tend to promote deliv- 
ery with a skilled health professional [27,28]. In most 
low-income countries, women may attend at least one 
ANC visit during pregnancy [29], but fail to adhere [30] 
to the WHO recommendation of at least four ANC 
visits for a given pregnancy [31,32]. 

The growing inequality in access to health care and in 
health outcomes is an issue of concern as countries 
strive to improve maternal health. SBA utilization is one 
of the indicators that have been selected by the WHO 
Equity Analysis Group because of its relevance to health 
services and health system strength [33]. A recent study 
conducted in 54 low-income countries in which 12 ma- 
ternal, newborn, and child health interventions were an- 
alyzed, found SBA coverage to be the least equitable 



one, followed by completing four or more ANC visits 
[30]. The same study found that countries with similar 
levels of overall SBA coverage often had very different 
results in regard to the distribution of these interven- 
tions by wealth quintiles [30]. 

Utilization of ANC and SBA is very low in Ghana. The 
proportion of births attended by SBAs was 57% in 2008 
[34], far below the UN minimum target of 80% in 2005, 
85% in 2010, and 90% in 2015. Moreover, differences exist 
in uptake and quality of these services within the country 
[35,36]. Also, more attention has been focused on attain- 
ing set international targets in ANC and SBA coverage, 
but inadequate attention has been given to the inequality 
gap that exists in women who access the services. 

Inequalities in health vary with time, place and by spe- 
cific health indicators [30]. Whereas aggregate measures 
of health inequality could be used in certain instances, 
such as for global monitoring, they are less useful at the 
country level in guiding decisions on policy and inter- 
ventions than are single indicators [30]. The magnitude 
of and trends in inequality regarding SBA coverage and 
adequate ANC utilization in Ghana has not yet been 
studied. With the socio-demographic disparities that 
exist in Ghana, especially in education, income, and 
rural/urban residence status, it is essential to investigate 
the trend in social disparities and how these have trans- 
lated into inequalities in accessing adequate ANC and 
SBA. This study therefore aimed at investigating the mag- 
nitude of and trends in income-, education-, residence-, 
and parity-related inequalities in accessing adequate ANC 
and skilled care at birth. 

Methods 

Data collection 

A database was constructed using data from the Ghana 
Demographic and Health Survey of 1988 [37], 1993 [38], 
1998 [39], 2003 [40], and 2008 [34], which employed 
standard DHS questionnaires and techniques for data 
collection [34,37-40]. All participants were interviewed 
using the Women's Questionnaire. Eligible women were 
defined as women aged 15 to 49 who stayed in a selected 
household the night before the interview, whether or not 
they were usual residents in the household. The Women's 
Questionnaire was used to collect information on the fol- 
lowing topics: respondent's background characteristics; re- 
productive history; contraceptive knowledge and use; 
antenatal, delivery and postnatal care; infant feeding prac- 
tices; child immunization and health; marriage; fertility 
preferences and attitudes about family planning; husband's 
background characteristics; women's work; knowledge of 
STDs including HIV/ AIDS; and anthropometric measure- 
ments of children and mothers. The actual study analysed 
antenatal and delivery experiences of women with at least 
one previous birth experience in the last 3 to 5 years prior 
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to the surveys. Response rates for the Women's Question- 
naire were between 96% and 99% over the study years. Re- 
sponse rates on questions related to the use of ANC varied 
from 95.6 to 98.7% and that of SBA from 99.6 to 99.8%. 

Definition of variables 
Dependent variables 

Two outcome variables were used to assess trends in preg- 
nancy or birth experiences, namely, number of antenatal 
care visits and skilled attendance at birth. The maternity 
history contained up to six entries relating to births in the 
last three to five years, depending on the year of survey. 
For women with multiple birth experiences, the last birth 
experience was analysed in this study. 

1. Antenatal care visits. ANC visits were accessed 
using two variables: a) no ANC visit or at least one 
visit, and b) less than four ANC visits or at least 
four visits. 

2. Skilled attendance at birth. This variable was 
generated from response to the question that 
assessed "the type of person that assisted in the 
delivery of the child". Responses were dichotomized 
as a) women who had skilled attendance at birth 
from a doctor, nurse, or midwife), and b) those who 
had no skilled attendance at birth. Auxiliary health 
staff and health assistants included in the 2008 
survey were not considered as SBAs. 

Independent variables 

The independent variables used in this study were as 
follows: 

1. Maternal age. This variable was categorized into 
three age groups (below 25, 25-34 and 35 or above) 

2. Educational level. This was classified into four 
categories: 

a. Never attended school (women who confirmed 
having no formal education) 

b. Basic education (women with some level of 
formal education not exceeding 9 years, including 
those with primary, middle school, or lower 
secondary school education) 

c. Senior high school (women with 12 years of 
formal education or whose education ended at 
the upper secondary school level). Those who 
completed 12 years of basic and secondary 
education and had some extra years of education, 
but did not complete tertiary level education, 
were also included in this category. 

d. Tertiary or higher education (women who 
completed at least 15 years of formal education, 
including those with college, polytechnic, or 
university level studies). 



Educational level was re-categorized into three categor- 
ies: no education, basic education, and senior high school 
or higher (secondary +) 

3. Residence. Residence was coded as either urban 
or rural 

4. Current marital status. Current marital status was 
classified in two categories: 

a. Single (women who had never married, were 
separated, divorced, or widowed at the time of 
the interview) 

b. Married (women who were married or living with 
a partner at the time of the interview) 

5. Income level. Income level was calculated based on 
the yearly earnings of the respondents. This variable 
was originally categorized into five quintiles 
(poorest, poorer, middle, richer, richest) according to 
the Ghana Demographic and Health Survey. Income 
quintiles were later ranked into three groups: low 
income (poorest and poorer), average income 
(middle) and high income (richer and richest) using 
the fractional rank function in SPSS. 

6. Parity. This variable was coded from a question that 
assessed the number of children a woman had ever 
given birth to. Responses were grouped as 
nulliparous (zero births prior to the current 
pregnancy), para 1 to 3 (1 to 3 births) and para 4 + 
(4 or more births). 

Statistical methods and analysis 
Measures of inequality 

In this study, we applied regression-based Total Attrib- 
utable Fraction (TAF) [41], which we consider a robust 
index for measuring inequalities in health. The IBM soft- 
ware SPSS Statistics 20 and Microsoft Excel were used 
for analysis. The independent variables included in the 
logistic regression model were selected based on the aim 
of our study, and the importance of the covariates to our 
chosen outcomes based on a review of previous literature. 
Our main exposure variables (education, residence, in- 
come, and parity) were chosen so as to produce a model 
that is stable enough and has relevant policy implications. 
Therefore, variables with unstable characteristics in the 
Ghanaian context such as religion and ethnicity were not 
included. Also, other covariates with the mentioned char- 
acteristics were tested in a univariate analysis to see if they 
were at least moderately associated with the outcome. 

Total Attributable Fraction (TAF) TAF represents the 
proportion of the outcome that would not exist if all 
women had had the same prevalence as those with the 
highest socioeconomic status, the assumption being that 
there is a causal pathway between socioeconomic status 
and the outcome variable. The attributable fraction was 
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calculated using the formula AF = (OR - l)/OR, where OR 
is the adjusted odds ratio by logistic regression analysis. 
TAF was calculated as follows: TAF = £ (sTAF) = SAFi'-Tj, 
where AF ; is the attributable fraction for the outcome vari- 
able for a specific stratum, and Pi represents the propor- 
tion of all cases that fall within this stratum. The Product 
of AFi and Pi represents the stratum-specific Total Attrib- 
utable Fraction (sTAF), and £ (sTAF) indicates the sum- 
mation of all the strata-specific calculations, referred to as 
the overall TAF. For those with the highest level of educa- 
tion, the AF and sTAF are by definition zero. DHS sam- 
pling design uses clustered sampling, which includes both 
over-sampling and under-sampling. In regions with small 
populations, over-sampling is done to ensure that there is 
a large enough sample to be representative, while under- 
sampling is done in regions with large populations as a 
means of saving cost. Initial sample weights are produced 
using the sample selection probabilities of each household, 
and response rates for the households and the individuals. 
The initial weights are then standardized by dividing each 
weight by the average of the initial weights (equal to the 
sum of the initial weight divided by the sum of the num- 
ber of cases). This ensures that the sum of the standard- 
ized weights equals the sum of the cases over the entire 
sample. Therefore, all analysis were conducted with 
sample-weighted data to correct for the over-sampling, 
the under-sampling, and the different response rates to 
the survey in different regions. Further adjustments were 
made for the clustering at the individual and household 
levels. 

Results 

Table 1 shows the characteristics of the study sample. 
The number of respondents totaled 2716 in 1988, 1980 
in 1993, 2376 in 1998, 2777 in 2003, and 2147 in 2008. 
The majority of participants were within 25-34 years, 
had basic education, resided in rural areas and were 
married. For one fifth of the respondents, it was their 
first birth experience while the majority had more than 
one birth experience (para 1 to 3: 44-50% and para 4 +: 
28-36% between 1988 and 2008). From 1993 to 2008, 
the proportion of women with at least one ANC visit in- 
creased from 87.1% to 96.1%, those with at least four 
visits increased from 60.1% to 78.7%, while the propor- 
tion of births attended by skilled health professionals in- 
creased from 43.8% to 54.0% within the same period. 

Table 2 presents the prevalence of women with less than 
four ANC visits and those who had no skilled care at birth 
according to their socioeconomic characteristics, from 
1988 to 2008. There was a general reduction in the preva- 
lence of women who had less than four ANC visits during 
their last pregnancy, and those who had no skilled attend- 
ance at birth within the different socioeconomic groups. 
From 1993 to 2008, the utilization of ANC increased 



dramatically among women residing in rural areas (preva- 
lence difference, 21.5%), those with no education (preva- 
lence difference, 25.7%), and those who had only basic 
level education (prevalence difference, 13.9%), compared 
to those with urban residency and secondary or higher 
education. Within the income levels, increased utilization 
of ANC was mosdy attributed to high-income women. 
The prevalence of four or more antenatal care visits in- 
creased comparably across all parity groups (prevalence dif- 
ferences between 1993 and 2008: nulliparous 17.6%, para 1 
to 3 19.7%, para 4 + 17.2%). The increased utilization of 
ANC seen in the socioeconomic groups did not reflect in 
the use of SBA within those groups. The utilization of SBA 
increased mainly in women with urban residence, high edu- 
cation, high income, and low parity. 

Table 3 gives the adjusted odds ratios and 95% confi- 
dence intervals for having less than four antenatal visits 
and lack of skilled attendant at birth, from 1988 to 2008. 
A significant positive association was seen between 
women who attended less than four antenatal care visits 
and those who had rural residence, low education, low 
income, and high parity through out the study period. 
There was a declining trend in the odds of having less 
than four antenatal visits for women of rural background 
(OR adjusted 3.5 in 1993, 2.3 in 1998, 2.4 in 2003 and 1.5 
in 2008), no education (OR adj usted 10.4 in 1993, 10.7 in 
1998, 4.4 in 2003, 2.2 in 2008), and basic level education 
(OR adjusted 4.4 in 1993, 5.5 in 1998, 2.6 in 2003, 1.5 in 
2008). The reverse occurred in low income and high 
parity women (OR adjusted (Para 1-3) 1-1 in 1993, 1.5 in 
1998, 1.3 in 2003, 1.8 in 2008, and OR adjusted (Para 4+) 1-3 
in 1993, 2.0 in 1998, 2.3 in 2003, 3.5 in 2008) within the 
same period. We also observed a significant positive as- 
sociation between lack of skilled attendant at birth and 
having rural residence status (OR adjusted 4.4 in 1988, 8.3 in 
1993, 4.3 in 1998, 3.0 in 2003, 2.4 in 2008), no education 
(OR adjusted 5.1 in 1988, 6.7 in 1993, 6.7 in 1998, 6.3 in 
2003, 3.8 in 2008), up to basic level education (OR adjusted 
2.2 in 1988, 2.2 in 1993, 2.6 in 1998, 3.2 in 2003, 1.9 in 
2008), low income, and high parity from 1988 to 2008. 

Residence- and education-related inequality (measured 
by means of TAF) in utilization of ANC (at least one and 
at least four visits) declined remarkably from 1993 to 
2008, while income- and parity-related inequalities in the 
same outcome increased (Table 4, Figures 1 and 2). The 
residence-related inequality in attending at least one 
ANC visit was 0.68 in 1993, 0.47 in 1998, 0.59 in 2003 and 
0.39 in 2008, whereas that of the recommended minimum, 
of four visits, declined from 0.62 in 1993 to 0.50 in 1998, 
0.52 in 2003, and 0.28 in 2008. TAF for education-related 
inequality in having at least four ANC visits was 0.84 in 
1993, 0.85 in 1998, 0.70 in 2003, and 0.44 in 2008. How- 
ever, TAF regarding income-related inequality in attending 
at least four ANC visits increased from 0.22 in 1998 to 
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Table 1 Socio-demographic characteristics, antenatal care, delivery under skilled care and valid percent (%) among 
Ghanaian women 15-49 years with birth history from 1988 to 2008 presented in 5 years intervals 



Year 





1988 


1993 


1998 


2003 


2008 


Age 












<25 


763 (28.1) 


600 (30.3) 


617 (26.0) 


649 (23.4) 


518 (24.1) 


25-34 


1249 (46.0) 


957 (48.3) 


1055 (44.4) 


1 288 (46.4) 


985 (45.9) 


35+ 


704 (25.9) 


423 (21.4) 


704 (29.6) 


840 (30.2) 


644 (30.0) 


Total 


2716 (100) 


1980 (100) 


2376 (100) 


2777 (100) 


2147 (100) 


Residence 












Urban 


771 (28.4) 


567 (28.6) 


555 (23.4) 


817 (29.4) 


763 (35.5) 


Rural 


1945 (71.6) 


1413 (71.4) 


1821 (76.6) 


1 960 (70.6) 


1384 


Total 


2716 (100) 


1980 (100) 


2376 (100) 


2777 (100) 


(64.5) 2147 (100) 


Highest educational level 












No education 


1197 (44.1) 


795 (40.2) 


1062 (44.7) 


1272 (45.8) 


774 (36.1) 


Basic education 


1376 (50.7) 


1072 (54.1) 


1177 (49.5) 


1361 (49.0) 


1 1 80 (55.0) 


Secondary 


1 26 (4.6) 


98 (4.9) 


1 1 3 (4.8) 


113 (4.1) 


143 (6.7) 


Higher 


1 7 (0.6) 


1 5 (0.8) 


24 (1 .0) 


31 (1.1) 


48 (2.2) 


Total 


2716 (100) 


1980 (100) 


2376 (100) 


2777 (100) 


2145 (100) 


Missing 


0 


0 


0 


0 


2 


Marital status 












Married 


2396 (88.2) 


1807 (91.3) 


2109 (88.8) 


2509 (90.3) 


1 907 (88.8) 


Single 


319 (11.7) 


173 (8.7) 


267 (11.2) 


268 (9.7) 


240 (11.2) 


Total 


2715 (100) 


1980 (100) 


2376 (100) 


2777 (100) 


2147 (100) 


Missing 


1 


0 


0 


0 


0 


Income level 












Low income 


595 (40.7) 


No data 


772 (44.0) 


1482 (534) 


1107 (51.6) 


Average income 


320 (21.9) 




364 (20.8) 


503 (18.1) 


375 (17.5) 


High income 


547 (37.4) 




618 (35.2) 


792 (28.5) 


665 (31.0) 


Total 


1462 (100) 




1754 (100) 


2777 (100) 


2147 (100) 


Missing 


1254 




622 


0 


0 


Parity 












Nulliparous 


515 (19.0) 


400 (20.2) 


512 (21.5) 


578 (20.8)) 


457 (21.3) 


Para 1-3 


1 206 (44.4) 


7996 (50.3) 


1 1 07 (46.6) 


1 288 (46.4) 


1089 (50.7) 


Para 4+ 


995 (36.6) 


584 (29.5) 


757 (31.9) 


911 (32.8) 


601 (28.0) 


Total 


2716 (100) 


1980 (100) 


2376 (100) 


2777 (100) 


2147 (100) 


Less than one antenatal visit 












No 


No data 


1702 (87.1) 


2070 (88.8) 


2445 (92.1) 


1995 (96.1) 


Yes 




253 (12.9) 


261 (11.2) 


211 (7.9) 


82 (3.9) 


Total 




1955 (100) 


2331 (100) 


2656 (100) 


2077 (100) 


Missing 




25 


45 


121 


70 


Less than four antenatal visits 












No 


No data 


1174 (60.1) 


1 502 (64.4) 


1881 (70.6) 


1644 (78.7) 


Yes 




781 (39.9) 


829 (35.6) 


782 (294) 


444 (21.3) 


Total 




1955 (100) 


2331 (100) 


2663 (100) 


2088 (1 00) 


Missing 




25 


45 


114 


59 
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Table 1 Socio-demographic characteristics, antenatal care, delivery under skilled care and valid percent (%) among 
Ghanaian women 15-49 years with birth history from 1988 to 2008 presented in 5 years intervals (Continued) 

Lack of skilled attendant at birth 

No 1 1 20 (41 .4) 866 (43.8) 989 (41 .7) 1 238 (44.8) 1 1 57 (54.0) 

Yes 1583 (58.6) 1112(56.2) 1382(58.3) 1527(55.2) 987 (46.0) 

Total 2703(100) 1978(100) 2371(100) 2765 (100) 2144 (100) 

Missing 13 2 5 12 3 



0.51 in 2003, and 0.62 in 2008, similar to parity-related in- 
equality in the same outcome (TAF = 0.12 in 1993, 0.34 in 
1998, 0.33 in 2003, and 0.47 in 2008). The increased 
utilization of ANC by women with low level of education 
and those who had rural residence status did not directly 
translate into utilization of SBA as would be expected 
(Residence-related TAFi 988 _ 2 oo8: were 0.66 in 1988, 0.80 in 
1993. 0.70 in 1998, 0.59 in 2003, 0.50 in 2008, and educa- 
tion-related TAF 1988 _ 2 oo 8 : 0.67 in 1988, 0.70 in 1993, 0.75 
in 1998, 0.75 in 2003, and 0.60 in 2008). Parity-related in- 
equality in the utilization of SBA showed an upward trend 
from 1988 to 1998, where it peaked, and began to decline 
from 1998 to 2008 (Parity-related TAF: 0.32 in 1988, 0.39 
in 1993, 0.49 in 1998, 0.44 in 2003, and 0.36 in 2008) 
(Table 4, Figures 3 and 4). Income-related inequality in 
the utilization of SBA remained steady from 1988 to 1998, 



increased sharply from 1998 to 2003, and then remained 
stable between 2003 and 2008 (Income-related TAF: 0.24 
in 1988, 0.22 in 1998, 0.68 in 2003, and 0.66 in 2008) 
(Table 4, Figures 3 and 4). The sharp increase in income 
disparities recorded between 1998 and 2003 was attribut- 
able to women in both the low income (sTAF 1998j 2 oo3 = 
0.20, 0.57 respectively), and average income (sTAFi 998j 
2003 = 0.02, 0.11 respectively) strata, whereas, from 2003 to 
2008, only low income women recorded an increase, 
though slightly (sTAF 20 o 8 = 0.59 for low income women 
and sTAF 2 oos = 0.07 for average income women). 

Discussion 

The key and most salient finding of this study is that the 
rural/urban gap, as well as educational inequalities in 
the utilization of ANC and SBA seem to be closing over 



Table 2 Prevalence of less than four antenatal visits and lack of skilled attendant at birth according to socio- 
demographic characteristics among Ghanaian women 15-49 years from 1988 to 2008 presented in 5 years intervals 

Less than four antenatal visits Lack of skilled attendant at birth 



1993 1998 2003 2008 1988 1993 1998 2003 2008 

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

Residence 

Urban 94 (16.9) 97(18.2) 91(11.8) 73 (9.8) 219 (28.6) 105(18.6) 128 (23.1) 160 (19.6) 138(18.1) 

Rural 687 (49.1) 732 (40.7) 691(36.5) 371 (27.6) 1364 (70.4) 1007(71.3) 1254 (69.0) 1367 (70.1) 849 (61.5) 

Total 781 829 782 444 1583 1112 1382 1527 987 
Highest educational level 

No education 433 (55.4) 484 (46.4) 475(39.3) 220 (29.7) 880 (73.9) 608 (76.6) 825 (77.8) 920 (72.7) 517 (67.0) 

Basic education 341(32.1) 338 (29.3) 300(22.8) 211(18.2) 675 (49.3) 487 (45.5) 539 (45.9) 593 (43.7) 448(38.0) 

Secondary + 7 (6.2) 7 (5.2) 7(5.0) 13 (7.0) 28(19.7) 17 (15) 18 (13.1) 14 (9.7) 22(11.5) 

Total 781 829 782 444 1583 1112 1382 1527 987 
Income level 

Low income No data 304 (39.9) 551(38.6) 326 (30.5) 387 (65.5) No data 532 (69.2) 1120 (76.0) 753(68.2) 

Average income 112 (31.0) 156(32.0) 77 (20.8) 166 (52.2) 188 (51.6) 270 (53.8) 135(36.0) 

High income 148 (24.7) 75(10.0) 41(6.3) 235 (43.1) 261(42.3) 137 (17.4) 99(14.9) 

Total 564 782 444 788 981 1527 987 
Parity 

Nulliparous 137 (34.6) 150 (30.1) 133(23.6) 75 (17.0) 245 (47.9) 174(43.5) 224 (43.8) 245 (424) 152(33.3) 

Para 1-3 386 (39.2) 365 (33.5) 332(27.3) 207 (19.5) 714 (59.5) 558 (56.1) 620 (56.1) 690 (53.9) 475(43.7) 

Para 4+ 258 (44.9) 314 (42.3) 317(35.9) 162 (27.7) 624 (63.2) 380 (65.1) 538 (71.3) 592 (65.3) 360 (60.1) 

Total 781 829 782 444 1583 1112 1382 1527 987 



Table 3 Adjusted odds ratios with 95% Confidence intervals showing the association between education, income, residence and parity, and less than four 
antenatal visits and lack of skilled attendant among Ghanaian women 15-49 years from 1988 to 2008 presented in years intervals 



Variables 



Less than four antenatal visits 



Lack of skilled attendant at birth 



Adjusted* OR 95% CI 



Adjusted* OR (95% CI) 



1993 



1998 



2003 



2008 



1988 



1993 



1998 



2003 



2008 



Residence 

Urban 
Rural 

Highest educational level 

No education 
Basic education 
Secondary + 
Income level 

Low income 
Average income 
High income 
Parity 

Nulliparous 
Para 1-3 
Para 4+ 



Ref 
3.5 (2.7-4.5) 

10.4 (4.7-23.2) 
4.4 (2.0-9.7) 
Ref 
No data 



Ref 
1.1 (0.8-1.6) 
1.3 (0.9-1.9) 



Ref Ref 
2.3(1.7-3.1) 2.4(1.7-3.2) 



1 0.7 (4.4-25.7) 
5.5 (2.3-13.0) 
Ref 

1.5 (1.2-1.9) 
1.2 (0.9-1.6) 
Ref 

Ref 
1.5 (1.1-2.1) 
2.0 (1.3-3.1) 



44 (2.0-9.4) 
2.6 (1.2-5.5) 
Ref 

2.3 (1.6-3.2) 
2.3 (1.7-3.2) 
Ref 

Ref 
1.3 (1.0-1.8) 
2.3 (1.6-3.4) 



Ref 
1.5 (1.1-2.1) 

2.2 (1.2-4.4) 
1 .5 (0.8-2.9) 
Ref 

3.5 (2.3-5.3) 
2.8 (1 .9-4.2) 
Ref 

Ref 
1 .8 (1 .3-2.6) 
3.5 (2.2-5.7) 



Ref 
4.4 (3.4-5.8) 

5.1 (2.9-9.0) 

2.2 (1.3-3.8) 
Ref 

1.7 (1.3-2.3) 

1.3 (0.9-1.7) 
Ref 

Ref 
1.6 (1.1-2.3) 
1.6 (1.0-2.7) 



Ref 
8.3 (64-10.6) 

6.7 (3.6-12.2) 
2.2 (1 .3-4.0) 
Ref 
No data 



Ref 
1.8 (1.3-2.5) 
2.0 (1.3-3.1) 



Ref 
4.3 (3.3-5.6) 

6.7 (3.7-11.8) 
2.6 (1.5-4.6) 
Ref 

1.6 (1.2-2.0) 
1.1 (0.9-1.5) 
Ref 

Ref 
1.9 (1.3-2.6) 
3.5 (2.3-5.5) 



Ref 
3.0 (24-3.9) 

6.3 (3.4-114) 

3.2 (1 .8-5.8) 
Ref 

4.3 (3.3-5.7) 

2.7 (2.1-3.6) 
Ref 

Ref 

1 .8 (1 .3-24) 
2.6 (1.8-3.8) 



Ref 

2.4 (1.9-3.2) 

3.8 (2.3-6.4) 

1.9 (1.1-3.1) 
Ref 

4.5 (3.3-5.9) 

2.1 (1.6-2.9) 
Ref 

Ref 
1.5 (1.1-2.1) 

2.2 (1.4-3.3) 



*Mutually adjusted for one another, age, marital status, and the clustering at individual and household levels. 
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Table 4 Logistic regression-based Attributable Fraction (AF), Stratum-specific Total Attributable Fraction (sTAF) and 
overall Total Attributable Fraction (TAF) of not attending any antenatal visit, insufficient antenatal visit (<4 visits) and 
lack of skilled attendant at birth in each stratum from 1988 to 2008 presented in 5 years intervals 



No antenatal care visit 




1988 


1993 


1998 


2003 


2008 




AF (sTAF) 


AF (sTAF) 


AF (sTAF) 


AF (sTAF) 


AF (sTAF) 


Residence* 












Urban 




Ref 


Ref 


Ref 


Ref 


Rura 




0.73 (0.68) 


0.52 (0.47) 


0.62 (0.59) 


0.44 (0.39) 


TAF 




0.68 


0.47 


0.59 


0.39 


p-value 




0.000 


0.035 


0.001 


0.21 1 


Highest educational level* 












No education 




0.94 (0.68) 


0.92 (0.70) 




0.41 (0.21) 


Basic education 




0.76 (0.20) 


0.77 (0.18) 




0.16 (0.08) 


Secondary+ 




Ref 


Ref 




Ref 


TAF 




0.88 


0.88 




0.29 


p-vaiue 




0.000 


0.000 




0.439 


Income level* 












Low income 




No data 


0.17 (0.09) 


0.47 (0.39) 


0.68 (0.54) 


Average income 








0.23 (0.03) 


0.47 (0.06) 


High income 






Ref 


Ref 


Ref 


TAF 






0.09 


0.42 


0.60 


p-value 






0.455 


0.095 


0.056 


Parity* 












Nulliparous 




Ref 


Ref 


Ref 


Ref 


Para 1-3 




0.38 (0.19) 


0.16 (0.07) 


0.09 (0.04) 


0.67 (0.32) 


Para 4+ 




0.38 (0.14) 


0.16 (0.07) 


0.50 (0.24) 


0.82 (0.36) 


TAF 




0.33 


0.14 


0.28 


0.68 


p-value 




0.151 


0.832 


0.026 


0.007 


Less than four antenatal visits 




1988 


1993 


1998 


2003 


2008 




AF (sTAF) 


AF (sTAF) 


AF (sTAF) 


AF (sTAF) 


AF (sTAF) 


Residence* 












Urban 




Ref 


Ref 


Ref 


Ref 


Rura 




0.71 (0.62) 


0.57 (0.50) 


0.58 (0.52) 


0.33 (0.28) 


TAF 




0.62 


0.50 


0.52 


0.28 


p-value 




0.000 


0.000 


0.000 


0.013 


Highest educational level* 












No education 




0.90 (0.50) 


0.90 (0.52) 


0.77 (0.47) 


0.55 (0.28) 


Basic education 




0.77 (0.34) 


0.82 (0.33) 


0.62 (0.23) 


0.33 (0.16) 


Secondary+ 




Ref 


Ref 


Ref 


Ref 


TAF 




0.84 


0.85 


0.70 


0.44 


p-value 




0.000 


0.000 


0.000 


0.006 


Income level* 












Low income 




No data 


0.33 (0.18) 


0.57 (0.40) 


0.71 (0.52) 


Average income 






0.16 (0.04) 


0.57 (0.11) 


0.64 (0.10) 


High income 






Ref 


Ref 


Ref 
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Table 4 Logistic regression-based Attributable Fraction (AF), Stratum-specific Total Attributable Fraction (sTAF) and 
overall Total Attributable Fraction (TAF) of not attending any antenatal visit, insufficient antenatal visit (<4 visits) and 
lack of skilled attendant at birth in each stratum from 1988 to 2008 presented in 5 years intervals (Continued) 



TAF 
p-value 
Parity* 

Nulliparous 
Para 1-3 
Para 4+ 
TAF 
p-value 




Ref 
0.09 (0.04) 
0.23 (0.08) 
0.12 
0.423 


0.22 
0.002 

Ref 
0.33 (0.15) 
0.50 (0.19) 

0.34 
0.007 


0.51 
0.000 

Ref 
0.23 (0.10) 
0.57 (0.23) 
0.33 
0.000 


0.62 
0.000 

Ref 
0.44 (0.21) 
0.71 (0.26) 
0.47 
0.000 


Lacked skilled attendant at birth 




1988 
AF (sTAF) 


1993 
AF (sTAF) 


1998 
AF (sTAF) 


2003 
AF (sTAF) 


2008 
AF (sTAF) 


Residence* 












Urban 


Ref 


Ref 


Ref 


Ref 


Ref 


Rura 


0.77 (0.66) 


0.88 (0.80) 


0.77 (0.70) 


0.66 (0.59) 


0.58 (0.50) 


TAF 


0.66 


0.80 


0.70 


0.59 


0.50 


p-value 


0.000 


0.000 


0.000 


0.000 


0.000 


Highest educational level* 












No education 


0.80 (0.44) 


0.85 (0.46) 


0.85 (0.51) 


0.84 (0.49) 


0.73 (0.38) 


Basic education 


0.55 (0.23) 


0.55 (0.24) 


0.62 (0.24) 


0.68 (0.26) 


0.47 (0.22) 


Secondary+ 


Ref 


Ref 


Ref 


Ref 


Ref 


TAF 


0.67 


0.70 


0.75 


0.75 


0.60 


p-value 


0.000 


0.000 


0.000 


0.000 


0.000 


Income level* 




No data 








Low income 


0.41 (0.20) 




0.41 (0.20) 


0.77 (0.57) 


0.77 (0.59) 


Average income 


0.23 (0.04) 




0.09 (0.02) 


0.63 (0.11) 


0.52 (0.07) 


High income 


Ref 




Ref 


Ref 


Ref 


TAF 


0.24 




0.22 


0.68 


0.66 


p-value 


0.000 




0.001 


0.000 


0.000 


Parity* 












Nulliparous 


Ref 


Ref 


Ref 


Ref 


Ref 


Para 1-3 


0.38 (0.17) 


0.44 (0.22) 


0.47 (0.21) 


0.44 (0.20) 


0.44 (0.16) 


Para 4+ 


0.38 (0.15) 


0.50 (0.17) 


0.71 (0.28) 


0.62 (0.24) 


0.62 (0.20) 


TAF 


0.32 


0.39 


0.49 


0.44 


0.36 


p-value 


0.007 


0.001 


0.000 


0.000 


0.001 


•Mutually adjusted for one another, age, marital status, and the clustering at individual and household levels. 

time, while income inequality in the use of ANC is on a high education, high income, and low parity. Despite the 
sharp rise. Income inequality regarding the utilization of declines in inequalities observed in this study, there still re- 
SBA was rather low and stable from 1988 to 1998, in- main significant negative associations between receiving the 
creased sharply to a peak between 1998 and 2003, and recommended number of ANC visits and SBA utilization, 
then leveled-off after 2003. The increased utilization of and rural residence status, no education, up to basic level 
ANC by women with low education and those who had education, low income, and high parity, 
rural residence status did not directly translate into The declining trends in rural/urban gaps and education- 
utilization of SBA as would be expected. The utilization of related inequalities in ANC and SBA utilization is quite 
SBA increased mainly in women with urban residence, encouraging but what is most worrisome is that 
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^"Income Residence ^"Parity 

Figure 1 Inequality trends in attending at least one antenatal care 
visit in Ghana, 1993 to 2008 [TAF = Total Attributable Fraction]. 



notwithstanding attempts by the government of Ghana 
to eliminate financial barriers to maternal health ser- 
vices utilization by vulnerable women, income inequal- 
ities in maternal health services utilization remain high. 
The results (Figures 1, 2 and 3) showed that, two de- 
cades ago, income-related inequalities in ANC and SBA 
utilization in Ghana were minimal, unlike in Kenya 
where income-related inequality in the use of SBA has 
always been high and persistent over the past two de- 
cades [42]. 

In Ghana, before 1998, low education and rural resi- 
dence status almost solely contributed to non-use of 
ANC and SBA. From 1998 to 2003, the sharp increase in 
income-based inequality in the use of SBAs could be a 
reflection of the poor outcome of previous health care fi- 
nancing policies implemented in Ghana [43,44]. In the 




0.00 



Year 1993 Year 1998 

^"Education ^"Income 



Year 2003 Year 2008 

Residence ^"Parity 

Figure 2 Inequality trends in attending at least four antenatal care 
visits in Ghana, 1993 to 2008 UAF = Total Attributable Fraction]. 




Year 1988 Year 1993 Year 1998 Year 2003 Year 2008 
^"Education ^"Income Residence ^"Parity 

Figure 3 Inequality trends in utilization of skilled birth attendance 
in Ghana, 1988 to 2008 [TAF = Total Attributable Fraction]. 



early 1980s, Ghana implemented the cost recovery 
(popularly known as "cash and carry") health care finan- 
cing policy in all government facilities that required users 
to pay upfront before receiving care. This was meant to 
generate revenue and discourage 'overuse' of health ser- 
vices [43], but rather led to poor use of health services 
across the country. Moreover, income inequality has grown 
in Ghana since the late 1980s [45]. In 1987, income in- 
equality, as measured by the Gini coefficient was 0.38, but 
it increased to 0.42 by 1998 and to 0.55 in 2007. Between 
1992 and 1999, the mean income of the richest 10 percent 
of workers increased by 600 percent, while that of the poor- 
est 10 percent increased by only 38 percent [45]. The high 
cost of health services coupled with the widening income 
inequalities in Ghana in the 1990s and early 2000 [45] is a 
plausible explanation for the sharp increase in income- 
related inequality in the utilization of maternal health ser- 
vices before year 2003, as seen in Figures 1, 2 and 3. 



■ Low income 



■ Average income 



High income 
28.20 









Low income 


Average incom 




High income 



Figure 4 Absolute change (%) in the prevalence of SBA 
utilization in Ghana from 1988 to 2008 by income levels. 
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In 2005, exemptions for delivery care were introduced 
nationwide as an extension of the 2003 policy that was 
tested in four regions in Ghana. Later in 2008, free cover- 
age was given to all pregnant women under the National 
Health Insurance Scheme, which begun in 2005 and over- 
ruled the previous exemption policy. Implementation of 
the exemptions policy could possibly be a factor for the 
stabilized income-related inequality seen in use of SBAs 
between 2003 and 2008. However, as shown in Table 4, 
within the same period, the situation for the average in- 
come women improved, whereas that of the very poor 
women worsened, though slightly. Also, income-related 
inequalities in the use of ANC continued to increase be- 
tween 2003 and 2008. This implies that despite the poten- 
tial of the delivery exemption policy to be pro-poor, they 
are in fact not reaching the poorest women [46], but pav- 
ing the way for the average and high income women to in- 
crease their utilization of the services to the disadvantage 
of the poor women [47]. The exemption policy had aimed 
to remove financial barriers for accessing maternal health 
services and hence reduce maternal mortality [48]; how- 
ever, implementation challenges have hindered the 
realization of this goal [47,49,50]. 

The free maternal health care policy lacks a clear source 
of funding [50,51], relying on health care institutions to 
adjust for income inequalities in the use of maternal 
health services. The lack of funds means that pregnant 
women who access free maternal care put pressure on 
existing resources within health care institutions, forcing 
them to improvise other means of financing [52] by char- 
ging fees to women. This is done by charging for medica- 
tions that are not on the National Health Insurance 
Scheme approved drug list, collecting ward fees and fees 
for toiletries. In some instances, women who seek care 
under the "free" maternal health care policy are discrimi- 
nated against because they do not bring direct payments 
[44] . Although the plan is supposed to include all maternal 
and incidental causes, the package of care is interpreted 
differently by local health care institutions, resulting in 
pregnant women paying for services they ought to have 
received for free [47] . 

There are other factors on the provider side that tend to 
escalate the cost of maternal health services utilization for 
poor women, such as unavailability of critical equipment 
and drugs at the point of need, unavailability of skilled 
staff, and the poor attitude of providers [23,47,53], espe- 
cially towards women who cannot afford the informal 
charges [21,54]. Societal factors also drive informal pay- 
ments and exacerbate the widening income-based inequal- 
ities in accessing maternal health care. One such factor is 
the culture of giving gifts to midwives, which come at a 
substantial cost to poor women [47] . Other indirect finan- 
cial barriers include transport cost to and from the health 
facility [55], and minor personal items required for 



delivery [23,47]. Some expectant mothers tend to be ex- 
cessively delayed during antenatal visits, trading-off eco- 
nomic gains from the informal sector such as farming or 
petty trading [21,53]. These factors have the potential to 
adversely affect poor women's utilization of ANC and 
SBA, and also make it possible for high-income women to 
pay their way through the system, contributing to further 
widening the income inequality gap in the use of maternal 
health services in Ghana. 

Most of the demands made upon women come at a time 
when they are about to give birth [21]. This is one of the 
reasons why the increased ANC uptake among low socio- 
economic status women did not translate into utilization 
of skilled care during delivery [47]. Education-related dis- 
parities in ANC utilization are decreasing and in SBA use 
remain large (Figures 2 and 3). Policy makers and program 
administrators need to review possible mechanisms, for 
example finding ways to improve timely transportation, 
removing any remaining financial bottlenecks, and provid- 
ing education and/or additional incentives. 

Thus, despite the huge potential for education to im- 
prove women's utilization of maternal health services 
[56], too much direct and indirect cost excludes uptake 
of these services by some women who, although edu- 
cated, lack financial resources [53]. Education improves 
a woman's ability to evaluate where and when to seek 
care [57] and makes her aware of health services [58]. 
Higher education beyond the basic level empowers 
women to broaden their social network within the health 
care system, positions them to approach health care staff 
on more equal terms (making them less likely to fear 
possible reprimands), and makes them cognizant of pri- 
vate health facilities [59]. This may explain the educa- 
tional gradient seen in Table 3. 

Parity-related inequality in ANC utilization appears to 
be increasing over time, whereas that of SBA rose to a 
peak in 1998 and began to decline. This is due to reduced 
utilization of these services by multiparous women and in- 
creased uptake by nulliparous women. The use of ANC 
and SBA by expectant mothers may be influenced by their 
previous experience, either positively enhancing uptake, or 
negatively, discouraging use of services [53]. While mul- 
tiparous women rely on their previous experiences [53], 
nulliparous hasten their use of antenatal and skilled deliv- 
ery care [59], and even when they are faced with economic 
challenges, they mobilize external support to access care 
because of the value placed on first birth [59,60] . Although 
some women may not utilize SBA, they may attend at 
least one ANC visit to obtain an antenatal card in case of 
eventual delivery at a health facility, being less concerned 
about monitoring the progress of the pregnancy [59] . This 
also provides a possible explanation to the almost univer- 
sal single visit antenatal coverage. In other instances, 
women may continue antenatal visits to confirm that her 
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pregnancy is progressing well and once reassured, may 
not seek skilled care at the time of delivery [61]. 

Methodological considerations 

One limitation of this study is that utilization of SBA was 
based on self reports. This could potentially have resulted 
in reporting bias due to some women's inability to differ- 
entiate between a skilled birth attendant (doctor, nurse, or 
midwife) and one who is not. However, this potential bias 
was minimised by analysing each woman's latest birth ex- 
perience. Also, there was no data on the composition and 
quality of antenatal care received which could have given 
a more informed idea on the adequacy of care. 

The declining trend in rural/urban gap in the use of 
maternal health services may partly be attributed to 
changes in infrastructure and improved acces to mater- 
nal health care services. The Community-based Health 
Planning and Services (CHPS) may be one such contrib- 
uting factor [62-64]. This is a national health policy ini- 
tiative adopted in 1999 that aims to reduce geographical 
barriers making access to health care difficult in Ghana 
by mainly focusing on deprived rural districts in remote 
areas. The CHPS strategy aims to transform the primary 
health care system in Ghana by establishing mobile 
community-based health care services provided by a 
resident nurse in deprived settings, contrary to trad- 
itional facility-based services [65]. However, the trend 
could also be explained by the potential bias in the way 
urban areas are defined in Ghana, mainly by population 
size [66]. Over the years, some rural areas have been re- 
classified as urban, although they still bear the unfavorable 
characteristics of rural areas, including poor infrastructure, 
inadequate transportation, low literacy levels, and low so- 
cial status, among others. Also, the growing migration of 
people from rural areas into the cities has created a subset 
of the population in urban areas who live in slums where 
infrastructure and lifestyle factors are generally compar- 
able to or worse than the places they left [67]. 

The level of participation in the surveys was generally 
very high. However, the 1988 survey lacked information 
on ANC. Thus our analysis of inequalities in ANC cov- 
ered only 1993 to 2008. Also, there were high numbers 
of missing data on income in 1988 and 1998, and no in- 
come data in 1993. This could have potentially affected 
the income-related inequality estimations for 1988 and 
1998. However, comparing the income distribution for 
1988, 1998, 2003, and 2008 suggests that there is a fair 
representation of women across different income strata. 
Therefore, the overall effect of the missing data on 
income-related inequality estimates should be minimal. 
Another limitation related to income was the difficulty 
of measuring income levels for low-income women 
whose economic earnings are mostly from selling food 
or other items, or from small-scale farming. This has the 



potential to bias the results towards the null and under- 
estimate the income inequalities observed. 

Lastly, the commuting time/distance to health facility 
could be a potential confounder for not utilizing ANC 
and SBA that was not accounted for. However, this is 
unlikely to grossly affect the overall inequality estimation 
over time. 

Conclusions 

The increased income-related inequalities seen in the 
use of antenatal care and skilled birth attendance should 
be addressed through appropriate strategies. Patient- 
provider communication training for health profes- 
sionals both in health training schools and on the job should 
be re-enforced/strengthened. Intensifying community-based 
health education could further reduce education- and 
parity-related inequalities in skilled birth attendance and 
antenatal care utilization. The Ghana National Commission 
for Civic Education (NCCE) could create awareness on 
the use of maternal health services through media and 
door-to-door campaigns in deprived communities 
where women with no education could be reached. 
Women should be highly motivated and incentivized to 
attend school up to secondary level or higher. This 
could be achieved through interventions such as sus- 
tainable school feeding programs at the basic level and 
the introduction of tuition-free secondary level or 
higher education. Education on the use of maternal 
health services should also be intensified in basic 
schools so that women who end up at the basic level 
would have been inoculated with the appropriate health 
messages. This approach has two potentials: 1) to reach 
out to girls currently in basic schools and 2) indirectly 
reach out to their parents and other multiparous 
women in the society through diffusion of these health 
education messages to the local communities. 

We recommend that information on the composition 
and quality of antenatal care received by women should be 
included in the standard DHS questionnaire so that future 
research can track inequalities in the standards of ante- 
natal care received over time. 
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